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in the CAM. No correlation was found between the IGF-1/IGF-Rel 
and the IL-1/IL-1-Rel pathway. Intracellular levels of IL-lJ3 were 
related to the expression of its IL-1-Rel on the plasma membrane. 
Intracellular IL-1 c~ and ~ levels showed no correlation. 
Conclusion: These studies illustrate that homeostasis of the 
extracellular matrix (ECM) of articular cartilage is dependent of 
the responses of articular cartilage cells to auto- and paracrine 
anabolic and catabolic pathways. The most relevant growth fac- 
tors and cytokines known to be involved in cartilage metabolism 
are produced by chondrocytes themselves. 
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Objective: To investigate the effects of hydrocortisone on syn- 
thesis and turnover of the cell-associated matrix (CAM) by human 
chondrocytes obtained from normal articular cartilage. 
Methods: Phenotypically stable human articular cartilage cells 
were obtained from normal visually intact cartilage of the femoral 
condyles and maintained in culture in alginate beads over 1 week 
to reach equilibrium in accumulated CAM compounds. 
Hydrocortisone was added to the nutrient media at 0 (control), 
0.05, 0.20 and 1.0 Xg/ml concentrations during the entire culture 
period. After liberation of the cells from the alginate beads, the 
levels of CAM aggrecan, type H collagen and fibronectin, of intra- 
cellular IGF-1, IL-I~ and ~ and of their respective plasma mem- 
brane bound receptors: IGF-Rel, IL-I-Re 1 and the decoy recep- 
tor IL-1-Rell were assayed using flow cytometry. 
Results: When compared with controls, hydrccortisone-treated 
chondrocytes, even when exposed to the lowest 0.05 Xg/ml con- 
centration, expressed significantly higher plasma membrane- 
bound IGF-ReL Intracellular IGF-1 levels remained unchanged. 
Along with these changes that reflected an increased capability of 
synthesizing the appropriate ECM macromolecuies, hydrocorti- 
sone-treated cells expressed significantly higher amounts of 
plasma membrane-bound ecoy IL-I-RelI. Concurrently, intracel- 
lular IL-la and b levels and membrane-bound IL-1Rel were found 
down regulated. The levels of CAM aggrecan, type II collagen and 
fibronectin were significantly up regulated in the chondrocytes 
treated with hydrocortisone. 
Conclusion: 0,05 ~.g/mI hydrocortisone-treated chondrocytes 
showed an enhanced capacity to synthesize ECM macromole- 
cules. The same cells have decreased catabolic signalling path- 
ways. As a consequence of this decreased IL-1 activity and the 
enhanced expression of IL-1-Rell decoy receptor, more of the 
produced ECM macromolecules remained accumulated in the 
CAM of the chondrocytes. The effects were obtained at doses 
comparable to the physiological plasma levels of hydrocortisone 
in the human species. The evening and morning hydrocortisone 
plasma concentrations in humans are 0.05 and 0.2 Xg/ml, 
respectively. 
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EFFECT OF IL-18 ON CARBOHYDRATE METABOLISM BY 
HUMAN CHONDROCYTES 
G M Lee, M Tioran, K Neal, S S Kelley 
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Aim: The aim of this study was to determine the effect of IL-1 and 
IL-l-induced NO on anaerobic glycolysis by human chondro- 
cytes over a 2 week treatment period. 
Methods: Normal and OA human chondron pellet cultures (from 
3 and 5 specimens, respectively) were treated in triplicate with 
and without 0.1 ng/ml rhlL- 1~ for 2 weeks. The media were 
changed every 2-3 days adding fresh IL-I~. Conditioned media 
collected on days 3, 5, 7, 9 and 14 were analyzed for NO (Griess 
reaction), glucose (glucose oxidase kit, Sigma) and lactate (lac- 
tate oxidase kit, Sigma). Glucose consumption was computed by 
subtracting the concentration remaining in the media from the 
concentration in new media. Calculation of percent conversion of 
glucose to lactate allowed for 2 molecules of lactate per glucose 
molecule. 
Results: Treatment of normal and OA cultures with IL-1 ~, signifi- 
cantly increased glucose utilization by 64% and 17% and lactate 
production by 82% and 31%, respectively. The increase was 
observed on all treatment days. In contrast, IL-l-induced NO was 
highest on day 3 and gradually declined to near control levels on 
day 14. The percent of glucose converted to lactate was also 
increased by IL-I~ [normal: 83+5.6% (control), 91+3.2% (IL-lb); 
OA: 90+2.7% (control), 108+6% (IL-1 ~)]. The greater than 100% 
conversion could be due to using other sources of carbohydrate 
such as amino acids, glycogen or degraded proteoglycans. 
Addition of the iNOS inhibitor, 1400W, to control and IL-Itreated 
cultures reduced both glucose utilization and lactate production 
to below untreated levels on all days of treatment. 
Conclusions: As previously reported, chondrccytes primarily, but 
not exclusively, use anaerobic glycolysis. The increase in percent 
of glucose converted to lactate indicate that IL- 1~ increased 
anaerobic glycolysis possibly at the expense of oxidative phos- 
phoryfation. The increase in glucose utilization as well as lactate 
production indicates that IL- 1 ~ increased overall metabolic activ- 
ity. The different pattern of glucose usage and lactate production 
compared to that for NO release indicate that iNOS and anaero- 
bic glycolysis are regulated ifferently. The effect of 1400W may 
be independent of iNOS inhibition because it reduced glucose 
utilization and lactose production for both control and IL- 1-treat- 
ed cultures. 
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Aim: The aim of this study was to measure the cross-linking 
activity of tissue transglutaminase (tTG) during cyclic compres- 
sive loading of chondron pellets and to identify candidate target 
proteins for tTG activity in the cartilage extracellular matrix. 
Methods: Primary articular chondrons isolated from juvenile pigs 
were maintained in pellet culture for 3-4 weeks to allow the devel- 
opment of a mechanically functional matrix. To analyze tTG 
cross-linking activity, pellets were incubated in serum-free culture 
media containing 0.5 mM exogenous substrate: fluorescein 
cadaverine (FC) or biotinylated pentylamine (BP). Pellets were 
loaded for 1 hour in BioPress culture plates using a Flexercell 
Strain Unit (Flexercell Intl.). FC incorporation into the ECM was 
quantitated in fluorescence images of 20mm cryostat sections 
using NIH Image software. To examine endogenous proteins 
